Divergence of Populations of Yellow
Isolation of DNA from dried blood samples on paper (CosmoBio, Schleicher & SchuellBiosciences) was performed using a set of GeneJET Whole Blood Genomic DNA Purifi cation Mini Kit (Th ermo Scientifi c). Samples were cut from paper, homogenised and placed for incubation lytic solution (Lysis Solution, Th ermo Scientifi c), containing proteinase K (56 °C, 15 min). Further, the precipitation of DNA was carried out with 96 % ethanol and recovering on silicon columns (GeneJET Genomic DNA Purifi cation Columns, Th ermo Scientifi c).
As the genetic marker gene fragment of cytochrome c oxidase I (COI) was used. For amplifi cation of the needed area the following composition of PCR mixture (20 μl ) : dNTP (250 μl ), the primers (0.5 μl ), the buff er (1X), taq-polymerase (10 units), DNA template (1 μl ) deionized water (to a fi nal volume) was used. Polymerase chain reaction was carried out using a thermal cycler FlexCycler (Analytik Jena) at the following temperature settings: DNA denaturation -94° C, 2 min; 30 cycles under the conditions: DNA denaturation -94 °C, 30 sec, primer annealing -55 °C, 30 sec, elongation -72° C, 40 sec; completion chain -72 °C, 5 min. Th e separation of fragments was carried out in a 1 % analytical agarose gel, then the preparative gel was used for isolation and purifi cation of the needed fragment (using a set GeneJET Gel Extraction Kit (Th ermo Scientifi c)).
Th e purifi ed amplifi cation products of the same length were sequenced using capillary genetic analyzer ABI PRISM 3500 (Life Technologies) (with preliminary sequence reaction with fl uorescently-labeled deoxyribonucleotides (ddNTP) and subsequent purifi cation of terminated fragments kit). Th e obtained sequences were analyzed and adjusted using program 2 Sequence Scanner soft ware (Life Technologies Corporation) [http:// www.lifetechnologies.com]; the resulting sequence of the gene cytochrome c-oxidase I was compared with available ones in GenBank [http://www.ncbi.nlm.nih.gov/genbank] and aligned using the program ClustalW2 (EMBL-EBI), genetic distances between individuals were determined using MEGA 4 (method of nearest neighbors (Neighbor-joining)).
Results and discussion
Morphometry according to standard procedures was carried out; the basic features of plumage of males and females yellow wagtail M. fl ava and citrine wagtail M. citreola were defi ned, pairwise correlation analysis of signs of coloration and pattern of feather and morphometry were held; and then the most informative features (uncorrelated with each other and with any one of the other signs) were identifi ed. For M. fl ava they were tarsus length, body length, painting of "a mustache"; for M. citreola -tarsus length, body length, "necklace" (tables 1-4). S i g n s o f c o l o r a t i o n a n d p a t t e r n o f f e a t h e r o f M o t a c i l l a f l a v a , e x p r e s s e d i n p o i n t s: fl 1, XH 51036 (series and number of the ring), the date of catch -6.05, while catch -18-20, fl oor (1 m), a subspecies thunbergi, white mustache (P10) -1 point, the crown of dark gray (P11) -2 points, brow tight (P12) -1 point, chin white (P13) -1 point, ear coverts dark gray (P14) -2 points, back olive-green (P15) -2 points, chest bright yellow (P16) -3 points. fl 2, XH 51039 (series and number of the ring), the date of catch -6.05, while catch -19-45, fl oor (1 m), a subspecies thunbergi, white mustache (P10) -1 point, the crown of dark gray (P11) -2 points, brow tight (P12) -1 point, chin yellow (P13) -3 points, ear coverts dark gray (P14) -2 points, back olive-green (P15) -2 points, chest bright yellow (P16) -3 points. fl 3, XH 51046 (series and number of the ring), the date of catch -7.05, while fi shing -9-05, fl oor (1 m), a subspecies fl ava, white mustache (P10) -1 point, the crown gray (P11) -1 point eyebrow wide (P12) -2 points, chin white (P13) -1 point, ear coverts gray (P14) -1 point, back olive-green (P15) -2 points, chest bright yellow (P16) -3 points. fl 4, XH 51048 (series and number of the ring), the date of catch -7.05, while catch -10-30, fl oor (1 m), a subspecies fl ava, mustache half white (P10) -2 points, the crown gray (P11) -1 score eyebrow wide (P12) -2 points, chin white (P13) -1 point, ear coverts gray (P14) -1 point, back olive-green (P15) -2 points, chest bright yellow (P16) -3 points.
fl 5, XH 51051 (series and number of the ring), the date of catch -7.05, while catch -20-40, the fl oor (2 f), a subspecies fl ava, grayish mustache (P10) -3 points, the crown gray (P11) -1 point eyebrow wide (P12) -2 points, chin whitish-yellow (P13) -2 points, ear coverts gray (P14) -1 point, back grayish olive (P15) -1 point, chest grayish-yellowish (P16) -1 score.
fl 6, XH 51052 (series and number of the ring), the date of catch -7.05, while catch -20-40, fl oor (1 m), a subspecies thunbergi, mustache half white (P10) -2 points, the crown of dark gray (P11)-2 points, brow tight (P12) -1 point, chin yellow (P13) -3 points, ear coverts dark gray (P14) -2 points, back olive-green (P15) -2 points, chest bright yellow ( P16)-3 points.
fl 7, XH 51053 (series and number of the ring), the date of catch -8.05, while fi shing -6-45, fl oor (1 m), a subspecies fl ava, white mustache (P10) -1 point, the crown gray (P11) -1 point eyebrow wide (P12) -2 points, chin white (P13) -1 point, ear coverts gray (P14) -1 point, back olive-green (P15)-2 points, chest, yellow with dark spots (P16) -2 points . fl 8, XH 51058 (series and number of the ring), the date of catch -8.05, while catch -10-20, fl oor (1 m), a subspecies thunbergi, mustache half white (P10) -2 points, the crown of dark gray (P11) -2 points, eyebrows practically no (P12) -0 points, chin white (P13) -1 point, ear coverts dark gray (P14) -2 points, back olivegreen (P15) -2 points, chest yellow with dark stained (P16) -2 points. fl 9, XH 51060 (series and number of the ring), the date of catch -8.05, while catch -12-30, fl oor (1 m), a subspecies thunbergi, yellow mustache (P10) -4 points, the crown of dark gray (P11) -2 points, brow tight (P12) -1 point, chin yellow (P13) -3 points, ear coverts dark gray (P14) -2 points, back olive-green (P15) -2 points, chest bright yellow (P16) -3 points.
fl 10, XH 51067 (series and number of the ring), the date of catch -9.05, while fi shing -8-10, fl oor (1 m), a subspecies fl ava, mustache gray-yellow (P10) -5 points, the crown gray (P11) -1 score eyebrow wide (P12) -2 points, chin, yellow (P13) -3 points, ear coverts gray (P14) -1 point, back olive-green (P15) -2 points, chest, yellow with dark spots (P16) -2 points.
fl 11 (no blood sample), XH 51073 (series and number of the ring), the date of catch -9.05, while catch -21-40, the fl oor (2 f), a subspecies fl ava, grayish mustache (P10) -3 points, the crown gray (P11) -1 point, eyebrow wide (P12) -2 points, chin whitish-yellow (P13) -2 points, ear coverts gray (P14) -1 point, back grayish olive (P15) -1 point, chest grayish-yellowish (P16) -1 point. Signs of coloration and pattern of feather of Motacilla citreola, expressed in points: ct1, XH 47691 (series and number of the ring), the date of catch -5.05, fl oor (2 f), a subspecies citreola, no eyebrows (P10) -0 points, collar (nape) black wide (P11) -2 points, lemon-crown yellow (P12) -4 points, the back is dark gray (P13) -3 points, chest lemon-yellow (P14) -4 points, at the back small black spot (P15)-3 points, stripes on the wing wide (P16) -2 points, no necklaces (P17) -0 points, throat lemon-yellow (P18) -5 points.
T a b l e 2. Morphometric parameters of Motacilla citreola
ct2, XH 51041 (series and number of the ring), the date of catch -7.05, fl oor (2 f), a subspecies werae, eyebrow yellowish (P10) -1 point, the collar (nape) is absent (P11) -0 points, the crown pale yellowish (P12) -3 points, back light gray (P13) -1 point, chest dirty-gray (P14) -1 point, neck gray (P15) -1 point, stripes on the wing tight (P16) -1 point, necklaces no (P17) -0 points, throat yellowish (P18)-1 point.
ct3, XH 51 042 (series and number of the ring), the date of catch -7.05, fl oor (2 f), a subspecies citreola, eyebrow yellow (P10) -2 points, collar (nape) is absent (P11) -0 points, the crown gray yellow (P12) -2 points, back gray (P13) -2 points, chest yellowish (P14) -2 points, neck dark gray (P15) -2 points, stripes on the wing tight (P16) -1 point, a necklace there (P17) -1 point, throat yellow-ocher (P18) -3 points.
ct4, XH 51043 (series and number of the ring), the date of catch -7.05, fl oor (1 m), a subspecies werae, eyebrows not (P10) -0 points, collar (nape) narrow dark gray (P11) -2 points, the crown Lemon yellow (P12) -4 points, back gray (P13) -2 points, chest pale lemon-yellow (P14) -3 points, the nape gray (P15) -1 point, stripes on the wing wide (P16) -2 points, necklace there (P17) -0 points, throat lemon-yellow (P18) -5 points.
ct5, XH 51044 (series and number of the ring), the date of catch -7.05, fl oor (1 m), a subspecies citreola, no eyebrows (P10) -0 points, collar (nape) black wide (P11) -2 points, lemon-crown yellow (P12) -4 points, the back is dark gray (P13) -3 points, chest lemon-yellow (P14) -4 points, his head without black spots (P15) -5 points, stripes on the wing wide (P16) -2 points, necklace there (P17) -1 point, lemonyellow throat (P18) -5 points.
ct6, XH 51045 (series and number of the ring), the date of catch -7.05, fl oor (2 f), a subspecies citreola, eyebrow yellow (P10) -2 points, collar (nape) is absent (P11) -0 points, the crown gray yellow (P12) -3 points, back light gray (P13) -1 point, chest yellowish (P14) -2 points, the nape gray (P15) -1 point, stripes on the wing tight (P16) -1 point, necklaces no (P17) -0 points, throat yellow (P18) -2 points. ct7, XH 51047 (series and number of the ring), the date of catch -7.05, fl oor (1 m), a subspecies werae, eyebrows not (P10) -0 points, collar (nape) narrow dark gray (P11) -2 points, the crown Lemon yellow (P12) -4 points, back gray (P13) -2 points, chest pale lemon-yellow (P14) -3 points, the nape gray (P15) -1 point, stripes on the wing wide (P16) -2 points, necklace there (P17) -0 points, throat lemon-yellow (P18) -5 points.
ct8, XH 51049 (series and number of the ring), the date of catch -7.05, fl oor (1 m), a subspecies werae, eyebrows not (P10) -0 points, collar (nape) narrow dark gray (P11) -2 points, the crown Lemon yellow (P12) -4 points, back gray (P13) -2 points, chest lemon-yellow (P14) -4 points back of the head with a large black spot (P15) -4 points, stripes on the wing wide (P16) -2 points, necklaces no (P17) -0 points, throat lemon-yellow (P18) -5 points.
ct9, XH 51068 (series and number of the ring), hybrid, date gear -9.05, fl oor (1 m), a subspecies werae, eyebrows not (P10) -0 points, collar (nape) narrow dark gray (P11) -2 points, crown lemon-yellow (P12) -4 points, back gray (P13) -2 points, chest lemon-yellow (P14) -4 points back of the head with a large black spot (P15) -4 points, stripes on the wing wide (P16 ) -2 points, necklaces no (P17) -0 points, throat lemonyellow (P18) -5 points.
ct10, XH 51736 (series and number of the ring), hybrid, overfi shing 2011, the date of catch -9.05, fl oor (2 f), a subspecies citreola, eyebrow ocher-yellow (P10) -3 points, collar (nape) is absent (P11 ) -0 points, the crown gray (P12) -1 point, back gray (P13) -2 points, chest yellowish (P14) -2 points, the nape gray On the basis of the obtained data of pairwise correlation analysis of features plumage and morphometry using Ward's cluster analysis the dendrogram of the investigated characters was built and their clusters were allocated (fi g. 1).
On the basis of the obtained data of pairwise correlation analysis of features plumage and morphometry using Ward's cluster analysis the dendrograms of the investigated characters was built and their clusters were allocated (fi g. 2). Th e sequences of the gene cytochrome c-oxidase I were obtained in sequencing of the amplifi ed DNA fragments of M. fl ava blood samples, and construction of phylogenetic trees by the nearest neighbors (Neighbor-joining) method was held. Th e sequences of the gene of interest were diff erent in all dry samples taken from particular animals, indicating genetic heterogeneity of M. fl ava and M. citreola populations in the studied area. Th e sequences are aligned using ClustalW2, then with the use of JalView phylogenetic trees of all species In phylogeographic analysis of nucleotide sequences of mitochondrial genes in the Middle Volga populations of traditionally recognized species M. fl ava and M. citreola the existence of the lines, respectively, distributed in the European part of Russia and neighboring countries that meet subspecies M. f. fl ava and M. f. thunbergi were discovered; the third line is related to the presence of hybrid individuals in the studied populations. Within the species M. citreola the existence of three lines, corresponded to subspecies M. c. citreola and M. c. werae was also revealed. Th is third line also corresponds to the presence in the hybrid population of the Middle Volga.
P h e n o t y p i c a n d g e n o t y p i c p o p u l a t i o n s t r u c t u r e o f M . f l a v a Coloration of the "whiskers" (the most informative indication of feather color) representatives of the subspecies M. fl ava varies from yellow to white in M. f. thunbergi and from gray to yellow-gray in M. f. fl ava. According to the genetic research fi ve individuals belonged to the subspecies M. f. thunbergi, six -to the subspecies 
M. f. fl ava.
In the representatives of the subspecies M. f. thunbergi there are several variants of "mustache" plumage coloration: specimen with yellow "mustache" (1 individual), half yellow-half white "mustache" (2 individuals), and white "mustache" (2 individuals). Th e representatives of the subspecies M. f. fl ava also have diff erent "mustache" plumage coloration: with a gray-yellow "mustache" (1 individual), with gray "mustache" (2 individuals), one individual with a half-white "mustache" and 2 individuals with white "mustache". Th e overall phenotype ratio is 4 white : 3 yellow half (half white): 2 gray : 1 yellow : 1 gray-yellow. Probably, this feature can be inherited by the type of complementarity or incomplete dominance.
P h e n o t y p i c a n d g e n o t y p i c p o p u l a t i o n s t r u c t u r e o f M . c i t r e o l a
Th e presence of "necklace" (the most informative indication of feather color) in the representatives of M. citreola subspecies varies discretely. It presents in the representatives of M. c. citreola subspecies but absents in the representatives of M. c. werae subspecies. Hybrid individuals also have two similar phenotype states by the presence of "necklaces". Molecular genetic study of 10 M. citreola individuals revealed that 4 individuals belonged to the subspecies M. c. werae, 4 individuals -to subspecies of M. c. citreola, two individuals were hybrid. In representatives of the subspecies M. c. citreola phenotypic splitting on the basis of the existence of "necklace" was in 2 animals developed a necklace, from 2 individuals "necklace" is missing. At 4 representatives of the subspecies M. c. werae «Necklace" is missing. Ratio for a given trait phenotypes -7 : 3 (2 : 1). Probably, this feature can be inherited as follows test cross: allele Aa (lack of "necklaces") -genotype of M. c. werae, AA allele (presence of "necklaces") -genotype of M. c. citreola. Th en, when crossed will be a splitting of 2 Aa (werae): 1 aa (citreola).
In spite of this given subspecies on a number of futures in their morphology biology and ecology, generally are quite diff erent, what evidenced by the comparative analysis of mitochondrial DNA and allows us to esteem these forms as diff erent species. Certain ratios of genotypes and phenotypes in the space of the habitat can mark the areas of hybridization of the phenotypes.
Conclusions
Genetic structure of the Middle Volga populations of Yellow Wagtail M. fl ava and citrine wagtail M. citreola is uniform. Subpopulations with dominated subspecies M. f. f lava and M. f. thunbergi, subspecies of M. c. citreola and M. c. werae, were revealed; besides there were also hybrid birds. Despite wide sympatry in nesting places, there is a selective mating between males and females of each studied species, what prevents the free crossing and supports isolating mechanisms in populations.
